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Gest & Mandelstam (1966} suggested that part of the mechanism of catabolite repress ion might involve interaction between the effector molecule and the nascent enzyme, resulting in some way in a decrease ··in the rate of the translation process in protein synthesis. Seeking evidence for the existence of "repression recogn i ti on sites" on the completed protein mo1ecu1e 9 they studied its heat stability in the . .
presence of a variety of metabo1 i c intermediates. Among several I -2-compounds tested, only fructose 1,6-diphosphate, and, to a lesser extent, glucose 6-phosphate, promoted the heat lability of a-galactosidase.
More extensive studies by Brewer confirmed the efficacy of fructose 1 ,6-diphosphate, but showed that several other compounds were even more effective. They concluded that the interactions between metabolite molecules and a-galactosidase were non-specific, and were probably not relevant to the phenomenon .of catabolite repression. Two types of experiment were performed: the· combined effect of heat on enzyme stability and activity, and the effect of heat on stability only.
In the former.-1.35 ml. of-buffer (0.1 M-KH 2 Po 4 plus 0.125 M-NaCl, ·adjusted to pH 7.4 with KOH) containing ONPG (3.2 mf~) and additional substances as required, was mixed with 0.15 ml. of enzyme (30 l-19./ml.) in the same buffer. If required, the solutions also contained smercaptoethanol {1% .v/v). Mixing was peP.formed at 0°. The mixture was then placed in a water bath at the desired temperature. At intervals, 0.2 ml. samples were remove.d into 1 ml. of 0.75 M-Na 2 co 3 , and E 420 measured in a l em. cuvette. When time-course studies were not required, the .vol. of all the reactants was reduced ten-fold, and hydrolysis terminated at a definite time by the addition of 1.0 ml. of Na 2 co 3 • For the second type of experiment, 1. 0 ml. of buffer containing 1.5% (v/v) a-mercaptoethanol and test substanc~s as required, was· mixed at oo with 0.25 ml. of enzyme solution .. The mixture was placed in a water bath. At intervals, samples (approx. 50 lJl.) were added to 0.1 ml. of buffer at 0° in pre-weighed tubes; the tubes were weighed again to determine accurately the amount of sample taken. All samples were subsequently assayed for a-galactosidase activity at 37°.
• .. Purified e-ga 1 aetas i dase was heated in the presence of ONPG ( 3. 2 m1' vl) and a variety of metabolites (usually at 4 mM). None of the compounds tested influenced the rate of ONPG hydrolysis at 37°, There was considerable variability between different experiments and the values reported in Table 1 represent the averages of measurements repeated several times.
The effect of heat on a-galactosidase was greatly influenced by the presence in the system of a-mercaptoethanol. Both Gest & Mandelstam (1966) , and Brewer & Moses (1967) , employed enzyme prepared and used in the absence of the mercaptan (personal communications); for the enzvme used in the present study, e-mercaptoethanol was present throughout the isolation procedure. Craven et 21 (1965) reported that the presence of reducing agents during i so 1 ati on affects enzyme activity and heat s tabi 1 i ty. They observed g furthermore, that enzyme prepared in the presence of reducing agents loses its stabilized properties on removal of the agent, and that this 1 oss cannot be reversed by the subsequent· restoration of a-mercaptoethano 1.
-6-In the absence of e-mercaptoethanol, several substances accelerated enzyme incativation. The promotion of heat lability in the absence of e-mercaptoethanol is probably a non-specific effect; inclusion of bovine serum albumin (0.25%) in the reaction mixture completely prevented it (Table 2 ). In the presence of a-mercaptoethanol, only one substance tested, PRPP, was consistently effective in protecting a-galactosidase from heat inactivation; some protection was also afforded by dihydroxyacetone phosphate. Protection of the protein by PRPP was not affected by bovine serum albumin (Table 2) , and this interaction appeared to be considerably more specific.
The stabilizing effect of PRPP was independent of enzyme concentration over an eightfold range (Fig. 1) . Fig. 2 indicates a dissociation constant of 1.1 mM for an enzyme-PRPP complex. The kinetics of e-galactosi dase decay at 55° in the presence and absence of PRPP, and of substrate, are shown in Figs. 3 and 4 . The protective effect of PRPP was not abolished by the inclusion of other metabolites (Table 3) (Table 4) . On some occasions the yield was somewhat higher in the presence of 5 ml'i:..J',5'-(cyclic)-AMP, but this did not always occur.
The effects were a lw.ays in the same direction for a particular compound, though their magnitude was variable. The activity of complete enzyme was affected only slightly by PRRP, and not at all by 3',5'-(cyclic)-AMP (Table 4 ). Effect of enzyme concn. on heat stability of a-galactosidase.
Enzyme was ·incubated for 20 min. at 55° in the presence of ONPG (3.2 mM) and s-mercaptoethanol {1% v/v). Na 2 co 3 was then added and E 420 measured. o p control; e, plus 5 rrH-PRPP. ·Fig. 3. a-Galactosidase activity at 55°. Enzyme was incubated with ONPG {3.2 mM) and s-mercaptoethanol (1% v/vL with and without PRPP (5 mM). Samples were removed at intervals-, the reaction terminated with Na 2 co 3 , and E 420 measured. o., control; e , plus PRPP. a-Galactosidase stability at 55°. Enzyme was incubated with amercaptoethanol (1% v/v) 9 with and without PRPP (5 mM). Samples were removed at invervals, cooled, and enzyme activity was subsequently determined at 37°. o , contro!; e 9 plus PRPP.
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